ABSTRACT We examined the perceptions of nurse practitioners (NPs) and physicians regarding NPs' roles as primary care providers within the Department of Veterans Affairs, thus suggesting possible reasons for the variation of NPs use. NPs and physicians from 7 Veterans Affairs hospitals were surveyed regarding perceptions and concerns about NPs' responsibilities. Quality of care was verifi ed through outpatient services, laboratory results, and medications prescribed for 104,226 hypertensive or diabetic patients. Clinical fi ndings suggest primary care for diabetic and hypertensive patients was comparable. Survey fi ndings suggest physicians tended to underestimate what NPs do on their own for acute patients. Both groups expressed some concerns about expectations for NPs. To successfully integrate NPs into the primary care environment, health systems need to pay increased attention to differences in role perceptions among primary care providers. Data for the second aim regarding provider perceptions were obtained from a survey of primary care physicians and NPs in VISN 11 conducted June to August 2004. Respondents were recruited from the most current lists of primary care physicians and NPs from each facility. Residents were not included because of our desire to survey physicians who potentially had an ongoing working relationship with the same NPs. Potential respondents received a letter describing the study, the survey, a stamped envelope with return address, a thank you/reminder card, and a second mailing to nonresponders. Informed consent was waived because it would have been the only identifiable connection to the response. All items were mailed to the respondent's worksite address.
INTRODUCTION
Originating in the 1960s, the role of the nurse practitioner (NP) was envisioned as a way to provide primary care to those who would otherwise remain underserved. 1 By acquiring physical assessment and patient care management skills, NPs were able to become primary care providers. 2 They functioned in ambulatory care settings, diagnosing and treating a variety of health problems. 3, 4 Within the Department of Veterans Affairs (VA), Public Law 104-262, the Veterans Health Care Eligibility Reform Act of 1996, mandated the establishment and implementation of a national enrollment system for health care services to veterans. The result was a signifi cant increase in VA patients, precipitating serious problems with access to ambulatory care services across the country. [5] [6] [7] Hence, a 200% increase over 2 years in the use of nonphysician providers of primary care (both NPs and physician assistants ) was mandated. 8 In 1996, 75% (98/131) of VA primary care practices reported using NPs; by 1999, 90% were doing so resulting in a mean increase of 3.2 vs. 2 NPs per practice. However, Huang et al found the use of NPs was not equal across the VA ranging from 7.4 to 57 NPs/100,000 population. They determined that increased rates of NPs to VA patients were related to urban settings, facility complexity, and association with an academic medical center. 9 The purpose of this study was to assess NPs' and physicians' perceptions about NPs to further determine possible reasons for variation in the use of NPs within the VA.
BACKGROUND
Outside of the VA, many studies have shown comparability in the quality of care between NPs and physicians, [10] [11] [12] [13] [14] yet concerns over NPs' performance and suitability for independent functioning persist. Differences in role perception between physicians and NPs in general include scope of practice, role defi nition, respect, competence, and communication [15] [16] [17] [18] [19] [20] as well as the provision of primary care by NPs in free-standing clinics. 21, 22 Studies of NPs within the VA have been limited in number and scope and somewhat equivocal. 7, [23] [24] [25] [26] [27] This study was part of a quality improvement initiative within one Veterans Integrated Service Network (VISN) to determine whether and how the roles of NPs should be altered. Our aims were: (1) to compare the quality of care provided by NPs and physicians (MDs) for patients with hypertension and/ or diabetes within the VA health care system; and (2) to assess differences in perceptions, if any, between NPs and physicians regarding the role and scope of practice of NPs within the VA health care system.
METHODS

Selection and Description of Participants
This cross-sectional study was conducted in VISN 11, a region covering parts of Michigan, Indiana, Illinois, and Ohio. Institutional Review Board approval was obtained. Data for the fi rst aim were obtained from VA national and regional administrative databases for the period June 1, 2003, through May 31, 2004 . Patient data were collected prior to administration of the provider surveys. All primary care patients with a diagnosis of hypertension and/or diabetes (International Classifi cation of Diseases -9 codes 401.xx-405.xx, and 250.xx) were sampled for possible inclusion ( n = 115,568). These diagnoses were chosen because they are commonly occurring conditions in the veteran population and because data could be obtained from VA databases on a variety of clinical indicators. Patients receiving their primary care equally from MDs and NPs, or solely from providers other than MDs or NPs were excluded ( n = 11,342), resulting in a fi nal sample of 104,226 patients. Of these 91% ( n = 95,274) were diagnosed with hypertension, 37% ( n = 39,520) with diabetes, and 29% ( n = 30,568) had both diagnoses.
Data for the second aim regarding provider perceptions were obtained from a survey of primary care physicians and NPs in VISN 11 conducted June to August 2004. Respondents were recruited from the most current lists of primary care physicians and NPs from each facility. Residents were not included because of our desire to survey physicians who potentially had an ongoing working relationship with the same NPs. Potential respondents received a letter describing the study, the survey, a stamped envelope with return address, a thank you/reminder card, and a second mailing to nonresponders. Informed consent was waived because it would have been the only identifiable connection to the response. All items were mailed to the respondent's worksite address.
Patient Processes and Outcomes
The outcomes for the fi rst aim consisted of primary care visits and visits to specialty clinics. These were included to test whether NPs over referred to specialty areas. Primary care included visits in General Internal Medicine, Women's Primary Care, and Geriatric Primary Care clinics. Specialty care measured visits in Oncology, Cardiology, Diabetes, Hypertension, Psychiatry, and other medical specialty clinics.
Cardiovascular medications included beta blockers, angiotensin-2 receptor blockers, alpha blockers, calcium channel blockers, antihypertension combinations, other antihypertensives, and angiotensin-converting enzyme inhibitors. Antiglycemic medications included oral hypoglycemic agents and insulin.
Per VA guidelines, clinical indicators of outcomes included the most recent values for hemoglobin A1c (HbA1c < 9 vs. ≥ 9), serum creatinine (<2 vs. ≥ 2), and blood pressure (systolic blood pressure <140 mm or diastolic <90 mm vs. higher). The main independent variable of interest for the fi rst aim-type of primary care provider-was created by counting the number of primary care visits provided by MDs and the number provided by NPs, and then categorizing each patient into one of two groups. Covariates included patient comorbidity and demographics. Comorbidity was measured by the Charlson comorbidity score, calculated for each patient from 12 months of outpatient data. Charlson scores are weighted estimates of increased risk of death from 19 comorbid conditions. As compiled by Charlson, scores are truncated to yield a range from 0 to 6.
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Provider Surveys
Our review of the literature yielded no measures appropriate to our interest and suitable for use with both physicians and NPs. Hence, we opted to use appropriate items from several published instruments. [29] [30] [31] Although 19 of the questions were identical in both surveys, several items applied only to physicians and others only to NPs.
The outcomes for the second aim were two measures of NP role independence. The fi rst measure listed 9 activities involved in providing care for patients who were "chronic/ stable" or "acute/unstable." Respondents were asked to indicate whether NPs did the activity: (1) on their own, (2) only in collaboration with a physician or other specialist, (3) not at all/not an NP responsibility, or (4) not at all/not relevant or not normally performed at the facility. The number of tasks marked "NPs perform on their own" was summed to produce two measures of independently performed tasks, one for chronic patients and one for acute patients, quantifying perceived NP role independence for second aim.
In addition, respondents were asked to indicate: (1) "How concerned have you been that you (NPs) were expected to perform procedures that you felt were beyond your (their) scope of practice, or training and experience?" and (2) "How concerned have you been that you (NPs) actually performed procedures that you felt were beyond your (their) scope of practice, or training and experience?" These questions were answered on a 5-point scale ranging from not at all (1) to extremely (5), and were dichotomized into "not at all concerned" vs. any other response. In a third measure of the fi rst aim, respondents also rated the degree of collegiality between the professions, from 1 = highly collegial to 5 = not at all collegial.
Statistical Analysis
Chi-square analyses and Student t tests compared MDs to NPs. Multivariable regression models assessed the association of provider type with outcomes, controlling for the independent effects of gender, race, and length of time in profession. Patient data models included negative binomial regression for specialty care and psychiatric visits, Poisson regression for primary care visits, and logistic regression for cardiovascular medication prescription, diabetic medication prescription, high blood pressure, high A1c, and elevated creatinine level. Because not all patients had lab tests during the study time frame, analytic sample sizes varied. Covariates in the analysis of patient data included age, gender, race, marital status, and for case-mix adjustment, high blood pressure and Charlson comorbidity score. All multivariable analyses controlled for clustering of patients or providers within facilities using Stata 8 (StataCorp; College Station, Texas).
For the provider survey data, regression analysis modeled the measures of practice role. Ordinal logistic regression was used in the analysis of NP expected and actual practice beyond their training or experience. Because of differences by provider type in the perceived number of activities NPs perform independently with acute patients, but not with chronic patients, we included the measure of NP role independence with acute patients as a covariate in the models of expected and actual NP performance.
age was 67 years (SD = 12; range 20-104); 64% were married and 2.6% were women. About 15% of patients of known race were African American and 85% were white; 47% of patients lacked race data because the VA did not formerly emphasize its inclusion. Due to the large amount of missing data on race, we include data both with and without race missing in Table I . Survey responses indicated no consistent manner in which new patients were assigned; however, NPs were more likely to be caring for patients with Charlson scores of 0 to 2 (86% NPs vs. 81% MDs) and MDs were more likely to be caring for patients with Charlson scores of 3 to 6 (19% MDs vs. 14% NPs; c 2 = 279.1, df = 2, p < 0.01; [ Table I ]). Results of the multivariable models generally confi rmed that the mean number of primary and specialty care visits did not vary signifi cantly by provider type nor did the prescription of hypoglycemic medications. Because psychiatric problems are more prevalent in VA patients we considered NP referrals for psychiatric care. However, the average number of psychiatric care outpatient visits was signifi cantly lower for NP patients relative to MD patients (Odds Ratio [OR] = 63; CI95 0.46-0.86; p < 0.01). Hypertensive patients were less likely to be prescribed cardiovascular agents if they had an NP for their primary care provider (OR = 0.84; CI95 0.75-0.95; p < 0.01). Provider type was not signifi cantly associated with an elevated blood pressure or creatinine level in either diabetic or hypertensive patients nor with an elevated HbA1c in diabetics .
Survey Data
Survey response rates varied by facility and provider type. The overall response rate for NPs was 85% ( n = 74 of 87; range 60-100% per site) and for physicians 49% ( n = 79 of 162; range 17-67% per site). Physician respondents were fairly representative compared with all physicians in the VISN ( c 2 for gender and race, non-signifi cant). NP respondents were skewed toward being female compared to all nurses in the VISN ( c 2 = 5.19, df = 1, p = 0.02), but were not statistically different by race ( Table II ) .
There was no signifi cant difference in years of VA employment, although there was a signifi cant difference in the length of time providers had been in their roles ( c 2 = 28.5, df = 4, p < 0.01). NPs were signifi cantly newer to their role than MDs, results which are to be expected when comparing a longestablished role to one that is relatively new. Ten NPs had worked in the VA before becoming NPs, presumably as registered nurses .
Although there was no difference on NP role independence with chronic patients, physicians perceived an average of 4.1 tasks on the measure of NP role independence with acute patients, whereas the mean for NPs was 6.0 ( p < 0.001). NPs were signifi cantly more likely than MDs to indicate they independently conducted assessments, planned care, added or changed medications, and performed other unspecifi ed activities for acute/unstable patients ( Table III ) .
NPs' and MDs' degrees of concern about whether NPs are expected to perform beyond their education/training or experience and whether they actually do perform beyond their education/training and experience are found in Table IV . Of note, 28% of NPs stated they were "somewhat" to "extremely" concerned about expected performance and 21% were somewhat to extremely concerned about actual performance. In contrast, 50% of MDs were somewhat to extremely concerned about NPs expected performance and 47% about NPs actual performance. On the other hand, 9 out of 10 physicians and NPs described their working relationships as highly or usually collegial and 81% of NPs reported feeling mostly or completely accepted by the hospital administrator and/or physicians.
Our analysis did not focus upon the numbers of NPs per 10,000 patients at each site. However our results did show a range in the study sites of 3.5 to 9.9 NPs per 10,000 patients. There was no obvious association between type of site (e.g., urban), size of hospital, or connection with a teaching hospital and numbers of NPs per 10,000 patients.
DISCUSSION
For the VA, the objective of making use of nonphysician primary care providers remains pertinent. The combination of aging veterans, the infl ux of new veterans, and the effects of the Veterans Health Care Eligibility Reform Act of 1996 plus the recent relaxation of health care eligibility for veterans with higher incomes 32 have resulted in an increased patient load and a struggle to keep waiting times for primary care visits below 30 days. 5 The fi ndings of our study support only some fi ndings described in other studies both within and outside of the VA regarding NP-provided primary care. Increased use of resources by NPs was not demonstrated, nor was greater use of NPs consistently associated with facility complexity or practices in urban areas or associated with academic institutions. Other studies within the VA have reported physicians' wish to constrain NP practice. 23, 27 Studies outside of the VA have reported confl icts regarding scope of practice, role defi nition, respect, competence, and communication. [15] [16] [17] [18] [19] [20] Our fi ndings were mixed. Although physicians and NPs in our study both reported a high degree of collegiality, these quantitative fi ndings strongly support our qualitative results, 33 which identifi ed specifi c areas of role confl ict and physician resistance to expanding NP roles within the VA.
Through education and clinical practice, NPs are prepared to provide a wide range of health care services including diagnosis and treatment of acute conditions, 34 which they do outside of the VA. However, each VA institution establishes its own policies regarding NP scope of practice. The scope of practice document for Advanced Practice Nurses (APN) at one of the larger study facilities states, "The APN… is accountable for the delivery of comprehensive health and preventive care services across the spectrum of clinical settings… APNs can be expected to perform… management of health care during common, acute, and stable chronic illnesses." 35 But our study fi ndings seem to suggest that not all VA physicians envision this role for NPs, a potentially huge stumbling block if the VA wants to signifi cantly expand the use of NPs.
Expectations may also differ due to circumstances at specifi c sites, e.g., number of budgeted positions for NPs, a factor not explored in this study. It is also possible that differences in perceptions may refl ect cultural differences arising from country where educated, a variable not assessed in our study. The nearest potential proxy for country where educated, race, was an insignifi cant factor in our analyses.
Although MDs expressed signifi cantly higher rates of concern regarding NPs' expected and actual performance and signifi cantly underestimated what NPs do when they have an acute unstable patient, it appears that in general MDs are caring for the more complex patients within the study sites. The facts that: (1) MD patients have signifi cantly higher Charlson scores and (2) MDs tend to care for more of the patients with both hypertension and diabetes are indicative of a system * p < 0.01 from multivariable models ( n = 132) adjusting for gender, race, professional tenure, NP role independence with acute patients, and clustering within facility.
that is effectively referring the less complex cases, whether chronic or acute, to NPs. Signifi cantly more NPs than MDs reported that NPs independently order diagnostic tests, conduct assessments, plan care, and add or change medications for acute/unstable patients. But as Table III shows, the NPs perform these activities in collaboration with a physician and on their own. Nevertheless, the results appear to support previous fi ndings that MDs are unsure about what NPs actually do on their own, 36 or are unnecessarily apprehensive about the fact that NPs function on their own, 36 , 37 particularly for acute/unstable patients. About twice as many physicians as NPs were somewhat or extremely concerned about both the expected and actual performance of NPs ( Table IV ) . In addition to indicating differences in perceptions of responsibilities, of more concern is that these data suggest that there may be a legitimate problem for at least some NPs who are expected to perform beyond their scope of practice or experience, perhaps in response to an overburdened VA system. Examples of concern cited by the NPs included: the need for more assistance from staff physicians to review/consult on complex cases to be sure nothing is missed, physicians not responding when paged for back up, and having diffi culty in transferring an unstable patient to a physician when the NP recognized the need to do so. Conversely, other NPs described procedures that they deemed themselves able to do, but were not allowed to do, e.g., simple suturing, wart removal.
Excepting psychiatric care, there was no difference between the two groups of patients in the numbers of referrals. The reasons for less psychiatric referrals by NPs were not explored. However, NP patients may use less psychiatric care because NPs do not see as many patients with psychiatric problems, because they saw lower acuity patients with less comorbidity, or because NPs chose to treat patients holistically by addressing their personal stressors and spiritual concerns rather than referring them to the psychiatric service. A holistic approach to patient care would be consistent with the NP approach to health care in general.
Patients diagnosed with hypertension were less likely to have a cardiovascular medication prescribed if receiving their primary care from an NP. This association may arise because NPs underprescribe appropriate cardiovascular medications or because NPs prefer to take the more holistic approach to controlling hypertension, encouraging weight reduction, and other lifestyle modifi cations. Exploration of the specifi cs of how NPs treat hypertensive patients was beyond the study scope, but the second explanation is supported by the fi nding that NPs' hypertension patients were no more likely to have an elevated blood pressure reading than MDs' patients. Alternatively, this may be a refl ection of the differing casemix of patients between providers, wherein MDs treat more patients with both diabetes and hypertension and thus fi nd it appropriate to prescribe antihypertensive medication. Regardless, the magnitude of the effect is quite modest with an OR of 0.84.
For the most part, the study results are consistent with the conclusions from a meta-analysis of 53 studies, which suggested it was unusual to fi nd differences between NPs and physicians on both process and outcome variables. 1 Likewise the study fi ndings refl ect the fi ndings in a more recent metaanalysis 38 suggesting that appropriately trained NPs can produce equally high quality care and good health outcomes for patients as physicians. The consistency of positive results among studies regarding care provided by NPs in general 10, [12] [13] [14] 18 and the fi ndings regarding role concerns in previous VA studies 23, 27 indicate the focus of discussion for the VA should be upon facilitating NPs as much needed providers of primary care rather than whether NPs can adequately provide primary care.
In this study, based upon one Midwestern region within the VA, acute rather than chronic care patients elicited the largest differences of opinion and areas of concern. In contrast, previous studies considered patients as a whole group rather than focusing on acute vs. chronic patients. Policies now need to focus upon practice understandings between the professions, particularly when caring for acute patients. Future action should focus on how to allay physicians' persistent concerns regarding NP practice particularly for the care of acute patients. Policies must be clear regarding NPs' scope of practice and then all practitioners be made aware of the policies. When NPs realize they need physician backup, there must not only be clearly outlined steps to make that backup available, but those steps must be known to all physicians who come through the service. There may be potential for reaching agreement on NP roles on the basis of the high degree of collegiality that was reported between the professions and the fact that 81% of the NPs reported feeling mostly or completely accepted by hospital administrators and physicians.
At a national level, the VA could issue guidelines regarding NP practice. However, although the VA is a national system, due to varying state laws plus the variance between institutions due to the ability to set local policies, it is probably not possible to impose national standards.
The study examined the differences in the perceptions of what NPs do, not what they should (or should not) do. It is possible that physicians are simply not aware of the roles that are being assumed by NPs, but may agree with NPs on what those roles should be. If this were the case, it is illuminating and striking that signifi cant numbers of MDs were unaware of the actual practice of NPs.
It is possible that survey respondents were biased. The NP sample under-represents male NPs. The survey response rate from the physicians was 49%. Although this is a typical response rate by physicians to a mailed survey with no incentives, nevertheless the results may not refl ect the thinking of VISN 11 physicians as a whole.
The fi ndings are also limited because the administrative data were restricted to patients diagnosed with hypertension and/or diabetes who received primary care in one region of the U.S. Results may not generalize to patients with other conditions, in other locations, or those not receiving care from the VA. It is possible that patients with less common conditions or conditions for which clear clinical guidelines do not exist may exhibit greater differences in processes and outcomes of care. The measure of comorbidity used for case-mix adjustment, the Charlson index, was developed on a small inpatient population and is subject to criticism. 39, 40 Nevertheless, if the VA is to provide the adequate health care to veterans mandated by Congress, fi ndings such as these should not be ignored. NPs are well-established and unremarkable in other settings. The VA needs to ensure this is true within its system as well.
CONCLUSIONS
Perhaps even more so than in general society, the VA represents a system that is in fl ux, reorganizing and beginning new system initiatives over the past 10+ years to meet the needs of almost overwhelming numbers of both aging and new veterans. The study fi ndings mirror the literature by suggesting that within the VA, NPs are providing care for hypertension and diabetes comparable to that of physicians. The evidence supports the use of NPs in primary care, yet differences in use of NPs were evident. Although the fi ndings verge upon historical, continued opposition by the American Medical Association to the expansion of the NP role makes the results pertinent today as well. To successfully integrate NPs into the primary care environment particularly when caring for acute patients, health systems such as the VA need to address striking differences in role perceptions that exist among at least some primary care providers.
